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7 1. BACKGROUND AND OBJECTIVES

. 1

_

j

The'analysis of NationalAssessment No-Shows (i.e., nonrespondents to

package administrational was undertaken to assess the magnitude of associated .

. .

nonlesponse biases as well as to determine the origins and causation of these '

biases. Field operations were conducted both In-:School and Out-of-School. A
4 . .

total of 1 990 packages were administered during the In-School portion of the
.

- C
'

study. Auxillau data on students' attendence recordp,qourse grade!) and,
-.

curricula ware collected on 1753 Age Class 3 regular Assessment paticipants

ej6d 1324 No- Shows. Packages were also - administered Out-of-School to 130 of

the 598 No-Shows who_could not be located during an In-School followup. 4421y,'
. .

.

supplemetpary,data,..regarding the reasons for student abseleeism from

.
.,. .

.

regular assessment administrations, were ascertained from 1989 ,In-School
. ) v.. . .

No-Ahows and lidOut-Of-School No- Shows.

... \-%.
.

'

.4

For the purposes of this study a No -Shpw is,defined is'an individual
, r

who was initially selected'as a sample respondent but failed.to be present
. . " .

...
.

for, seventeen -year -old regular assessment.. The No-Show study Was conducted .

# 40

fox seventeen-year-old respondeaks only since it was felt that the =response
-

problem was most serious at that age level.- A mqUistage.prokability sample

was selected from the NAEP'Year 04 In-School sample. Briefly, the sample was
,

selected as follmmI First, a simaktof primary units was lectedjrom ttia

NAP Year 04 In- School pritary sample. Secondly, within ch sele cted No-Show
. .

PSU, those schools eligible to take a NO-Slow package were determined. Thirdly,

within these eligible schools, eligible 17-year-old No-Shows.were selected to

take specific'No-Show packages. Finally, a systematic sample of,these In-School

41
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No-Shows who could not he.contacted-in School was selected for an Out -of-

School followup study. Further details of sampling and field proceduiess

are presented elsewhere 11]. Procedures for computing sample weights from

. k
. 4. A

the No-Show study sample deiign have also been presented 12].
. .

.

. .

Four packages ware selected for the No-ShOw study: The four packages
. .

included three group packages, selected from the eleven Year 04 group
.

packages; and one.tndividual package, selected from the three Year 04
wt.

individual packages. The selected group packages were limbers 1, 3, and 9;

and the selected individual package was number 13.

Auxiliary and supplementary data results have been documented [3].

Among several other possible observations are the following:

.0

(1) NO-Sbows, as compared to regular assessment studaats,
are absent from school more often, get lower course
grades, are less inclined to enroll in collete pre-.
paratory curricula, and enroll in fewer courses; .

(2) About half of In-School No-Shows claimed that they
were not notified about the regular assedement
administration

(3) About half (of those..In- School No-ShowqwhO remembered)
'were absent from iChool-on their original rapier
assessment adainistration'data;

C41 The morning tours of the dap were clearly preferred

.for regular assessment sessions;

About half of the Out-of-School No-Shows were not
enrolled in the school where HAEP had assumed that

tb y were enrolled;

,(5)

. . )..

t (6) A mo rate proportion: of thqskIn-;chool No-Shows

t
#1,6o slid they were not absent from school on qhq \
day of regular assessment indicated that.they\had

/ 'othei: school-oriented commitments,
\ .

w

I

1

a

,

8
I I



,
t

,

%discussion of methodology and a presentation of accompanying estimatesV

,pf package composite biases end,reltaseS have been documented Mast

estimates were positive and several were significant, indicating that 1

assessment students generally performed better on these ,packages than did thi

No- Shows. The above-mentioned auxiliary dataresults tend to parallel these

findings. Witt the group packages, the magnitude of bias was smaller and

statistically significance less often when only In-Schoo). No -Shows were

involved in.the computations.

The overall purpose of the ,resent document wili'be to present further -

methodology and re sults. Specifically., estimates of biases due to nonrasponse

are made for several domains or subpopulations. The domains considered here

are formulated from several variables which are of interest to NAEP and which

. -

have been determined for each.sgmpled regular assessment and No -Show student.

The variables considdred here are as follows:

(l) Region;

(2) Sex;

(3)' Raicie;,

(4) Size and Type'of)Ca=munity (STGC);

01.00Derived Parental, Education.

OF

I

A discussion of the specific domains, formed as marginal categories of the

above variables, is presented in section 2 of this repprt.

The measurement variable for It_package in, these analyses is the proportion

of mathematics or science exercises in the package that are answered correctly

1 by a regular assessment or No Show respondent.- -The total number, of exercises

ti
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"if

associated, with. the mathematics and science portionp of the three group

packages (01; 03, E 091, that are considered in these analyses, Is

preiented in'table 3

simple average of the separate-exOrcite P-values involved. Similar separate-1

1

exercise analyses of Bias will be considered as an, extension ,of the present

.

appendix 13. This measurement variable yields a

p

7.ta

analyses (see section 6.2).

It should also'be mentioned initially that only thp.No-Show study

group packages are considered in these analyses. In.othermrds, No-Show,

4.
study individual package.13 will not be included in these analyses. It is

t
.

excluded because of th complex nature of the administration of the package.

More specifically, it contains a large amount of conditional bracchiag among.
-.,

. . .
.

.

pertain exercises making the identification of "key" exercises for evaluation

.

e "--.c
a d4ficultitemk.. On the other hand, exercises of the group packages*are

4 t
. , .. .. .

stral.ght-forward and "key" exercises can be easily identified for evaluation

purposes.

C 7:.

. 1.

qtt . .

- 1-

7t

4 a.

1 0.S. .

I

P

r

I
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2. DESCRIPTION OF DOMAINS

.
-.. . -

,.,,

Results for the National Assessment ef Educational Progress surveys

are pans:bed separately for eachAge Class -9- year -olds, 13-year-olds,
, t

17flear-oids, and young adults aged 26 to 35. Within each of tliese Age

kr\
Classes, results are reported for each of the five,groups or domains. The

domaiIrvariatiles are sex, region of country, race, Stke.,and Type of Community 41

(STOC), and derivedparental educ The domain variables along with the

reporting categories for each dor6ain variable are listed in table 2:1. The

tables in appendix A compare 17-year-old regUlar assessment respondents with

174ear-old novirespondents or No-ShnOs by domain. The nonrispondents tuldt
have been contacted either threughtkIn-School, or Out-of-School portion of

. .., ..

the No -Show study. The No -Show sample and data collection activities have

4, ' .

4.

hlddbeen documented elsewhere Ill.
.. II.:

. . 2.1 Sex Domains

The two sexes, iatact and female, are the reporting categories for the'sqms..._

t

Fromdomalir. From appeipx table.A.1, it can be seen, in general, that there are

t

an approximately equal number of male and female respondents and nonrsndents.
. ,

epo
.

.

t

. 2.2 Region Domains
,

%

The our regional ?porting categories are those regional groupings

, /
defined by theOffice Of Business Economics, Department of CommerOe. The-

four regional groupings by State are defined in table 2.,2s Prom appendix

N
table A.3, it can be seen that the regular respondents are fairly equally

Nt
divided between the four regi ons. Nonrespondants, on thil other hand, are

.slightlymoreconcentrated in the Central and Western re gions. This event

11.
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Table 201. Domain variables and reporting categories for

National Assessment of Educational Progress

A 4

Domain variable

Sex

RegiOn

Race

41.

Reporting categories-

1

1

Size and Type of Community (STCC)

1*

4:Derived parental education

Male
Female

Northeast
,Southeast
Central
West

White
Black
Others

Extreme rural
Low.metropblitan
High metropolitan
Inner city hinge
Suburban fringe
Medium city
Small city

6 No high schpol
Some high school
Graduated froth highschgol
Post high school

/

ir

$

0

di

l

r

Alr

'

.
. ,

. . " ) / .
.

.. .
..

12.
.. .

.... '...

.
...L.f.:

I
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. ..-
-. . .

. . 1

occurred because of da rlfusfl of several schools in the Northeast and
.4 ,

.

Soutilr to release the names and ,Ldresses of nonrespondents who had
,

not be contacted duri4 the In-Sttool,portion of the No-Show study.

2,'3 lace Domains A

Race reporting categories are white, black, and other. the "other"

category includes Puerto Ricans, liemicias, Oriintals, tolynesis, Asians,

American Indians, etc, Observing appendix table A.2, it can be.seen Out

approximately 70 percent of the sample respondents and nonrespondents are

white, approximately 15 percent.are black, and approximately 10 percent

are-classified as other. 4 , 1

2.4, ,STOC Domains. .

. . r9,-

The seven
.

STOO categories are a means of classify/14g respondents by
.9. .

. .

characteristics of their home community such, as ei;e, locatton,.and. upa-
A A

tion of residents. The first two categories, extreme, rural and by metro-

,.. ..
a

T
politan, ar -oversampledito obtain enough. respondents to make domain

estimate e desired,precision. Asufftsient'number of respondents,

gh, metropolitan, are obtained by normal sampling,

in estimates with, the desired precision. A detailed

in 7the'third category,

procedures to make d

explanation of ;he d finition, formation, and size of STOC categories is

provided Ilse-where

Imately 40 percent

in the slaudicity.

16]. Observing appendix table A.4, one seas that approx-
.

. .., . ,

ok the sample respondents:pa nonrespondents are classified
. .,

STOC category; app roximately 10 percent are classified in
. ,

"111.,
14.

dadb. of the remalning six STOC categories.

T. . .

F

T.

yr

.....11

4
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2.5 Derived Parental Education Domains
,

.
. .

Drived parental education codes were determined by comparidg the highest
.

grade of sch.00l.completed for both parents and selecting the highest grade

-among both parents. If this highest grade completed was at molt 8, then the}

derived parental education classification was no high school; if this highest

grade completed was at least 9 but less than 12, then the clasification was

some high school; if' his highest grade completed was 12, then tbrkclassificat?on

was graduated from high school; and finally, if this highest grade completed
, ,

was greater than 12, then the classification was post high school. Referring
.

.

to app ix table A.5, it can beii noted that approximately 10 percent of the
? . , , .

sample spondents and nonrespondents did not answer this quesitOn either because

pl..

they-didnot know:!es.highest aducitIonlevel of_both parents,_they refusid

or forot.to answer, the.question, or-because bf a specific State law prohibiting
-

/
$1- r .

.

atrebearch organization grom asking a student,-.this question. Approximately

''...,

. - .

10 percent of the sample respondents and nonrespondents hhd derived parental

.,education calssifications of no high school; approximately 10 peScent were

classified ps some high school; about 30,percent were classified as graduated

from high school; and about 40 perceht were classified as post high school.

11.

44
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3, .DESCRIPTION' OF ETERIDOLOGY

3.1 Definitions and Terminology
04; ...

.

Thenotation used in. this paper is similar to that used,in a pievious

paper which rep el bias esdiaies by subject and package'as found in the
1:,

NolShair s4? This-paper was presented at the August 1974 meeing of the

Americait $titisticalAssociation /5].

Tbe fOrmulakin this paper are developed conditional upon the selection

`of Primary-sagplipg Units (PM's); they are also d'eveiciped 'apecific.t.e a

particuleridomain category, and specific to a parti6Ular subject matter area
.

within the package. A symbol defines an entity, while the attached subscript
e

serves to determine its.applicability: A

variable; and

script symbol
11'

a script symbol, refers to a

refers, -to the populationof

block symbol refers to a random

parameter. -,Yin42y, an upper case

-
all units and the corresponding

lower case script sYabal refers to an estimate of the parameter associated

withd.p.sample.of these units. - Specifically, -.we define -.1.1

,

w,proportion of'exercises answered correctly, _

pp .

PI"

7(2) .. population isample) proporiion of
. .

E(e) al. population (sample) number of eligible stud

,
.

The ftrstrpopition subscript (2) to be asiociaxed with the above /4lmbols wili
..

s. \'
f

. . r, refer to the total population (o), regular assessment respondents (l), or

-..
. ,, 'X . 5. .

#
-',__...-:

.

nonraspondeats or Zip -Show's (2) . Let I
ajk

be a domain.indLator variabli such,
,,

5

NAEP participants,
, n,

\"

that,,

.w44,,

4

4
%.

4

1, if eligible student4k beloniing to response group-a

in scpcol is a member of tile specified domain; I

0, aEherwise.

1,

16



We then define

and

Oft

-... s,

Population

11.

Eaj

IT r Y" /
aj

kAl
k ask

Eqi

at = E 2' / E
kud.

4

4

4

,
totals 7 CFO, C Cra), P (x), and C (x) will: refer to thi quantities

a a o

e

c
71;(75:1 Z E.4 YXaj;

'"

Ca) E E04 P laaj; a 1,2'

%Cal 0 s% Eoi P1J Xad;,

S

6.(x) ! jEal Koi

a A 12

aA 1,2

p
...,....

Sample estimates for these cmantities will be denoted by'

aad c
a

A
(x) respectively. The 4antities will be tombined

,c4nonrespoinse bits biptdomain in 11.4EP regular assessment

The following symbols are used in the preceding and

formillation:

b. A psaUdostra

i sil PSI githia p
N
(or. o stratum,

- .

, L
i . . j = school, ':

.

"'
..

,
. ,

'-' . kHA sttraent within school,'.

. i

W4.9414/..4 17

fa (Yx)p ca
(7x), fa <x),

i

to assess the;Magnitude

dtatistics.

subsequent r.-T.:*

; I



/
number of eligible sample students, taking a package,

w package sample nonmesponse adjusted Weight A.e., inverse'

of the probability of seledilon to the study),

A - sat of all eligible seltAls,
NI

w - Sample aet of eligible schools,

summation aver, all possible, subscript values.

3.2 Domain Estimation Methodology

3.2.1 First -Order PSU Estimators

First, note that.the "true" domain mean YI0 is;,

S

E E .IP
1

22 P VT_

4, Jen oi .i --id -12j

o

j5(2 Eo j IP1j. is ) + P2j 2:2j1

k-

0

.21(h) 4. t2(313°
. ,

7
1
(x) + C

2
Ca

The regular assessment estimator` for TX0 is

0 -

I

- do

44 E E If X.,..

1

A 401: +la ljk

vm-

211

jEtoji A:1 IrlikIlike

Go

cc '0

O.

a



1

r

with. expectation

. Therefore,

E 'cJ ot%
m'

cil

1 E -err
.1 j;c2

j.t

r1(y) c (yx)

:Fl(x) + C Cx)

Bias (yst) , 13(rs..j) 7:20

I

se

71(7').4. q1(7x) 71(7x1 + C261.4

Fl (x) "4- C1 (x) 1 (m) C2 (X)

Similarly,
V 4 .

_4. i
i rn Re.V.Bias (yeti). - Bins ..11 I 'M-

t) %.

. a.

1

716X7 CPX) 71(X) t 615X)

[7161%) il[l (X) + C2el
s

Ratin-type asAintators are used to estimate values associated with equations,
. ..,

3.2.1.1 and 3.2.1.2. aiIf wa let . \
,

II \ t
le

*1 .

P. " 11(7'4 is ei*' s

,-4_2,1...-51.
. 1

cr 1 Cm (3.2;1.41- f2 -(m). C' ),

71.

((3.2.1.1)

(3.2.1.2)

. '

fiCy=1 4.,92(9x1, ,(32.1.5)

fly? :I* e2(x)' (3.2.1.6)

.

-A



then

9

and

where

Bias C)cci cgr-

11.

*fit

2. kV! b 1 a s (yz j

Itid

f (Tx) m E
j1 . Plj 71jk s.

"41

.f" (X); Z'
plj

E riik
caul 12.3.

IL114.

c1 Cy) Z P
2j-

E
ijk.

jcwi kin;
f

alp

;

.14

,f
234

c P2i E wljk xljlcjowl krel

c2 (9z)

2j

E E
2

X If
j k 2jk ?2jk

"2-1r1
41. .

r .. 2121 '
i

S

\ C a(X). iii v,,J iiik '' 4 ; 'j
CZ

CO `kal
, -

.

.

...

; .
- .., ' $

Ws,

5)

. .

. .4 , 1

-Pt

..

.
. ,

The parameters P.. and P
2j

are eitpratel.iiam,school respon rates during_"
4.1

0

regularNassessment The estiMate for a NO-Sh6 study group package 1.sfound
A * t .

as the response rate
r

to _aLl grbup packages given in that school. The w ',

2jk

.P1

GS

e



V,

.

J.

'

weights denote the reciprocals of No-Show selection_probabilities adjusted

for No -Show nonresponse.

The preceding statistics yield domain hies estimates involving In-School,

regular assessmedt respondents and all No-Show respondents._ Another set of

meaningful domain bias estimates involves In-School regular assessment

respondente_and Iii - School No;Show respondents. The definition changes ihdis.

cated by the C*) in equations 3.2.1.7 through 3.2.1.10 were motivated by an
.1D

attempt to form a matched school domain bias estimator tweed exclusively on

514

In-School NoTShows, The set of schools 94
1
Fie the iubset of regualr assess--

ment schools Cwt) which. provided In-School No-Show responses for dui particular

package in question; The deleted schools either had no Ooperatig,In-Scool

No-Show respondents for 'the package, orVire subsampled out at the No -Show
e .

package assignment stage to control the package yield per PSU. The regular
4 1

assessment respondents for. the set of -44 schools with In -,School No ShowI
s 1'

responses for t he package were inflated to account for the deleted schools,
.

'hence the.adjusted w
*

-weights. Thus,
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2j
denoting the =umber of In.-School NOShow. responses froth school Jew

l'

L the definition of tfeligt of schools 0)*
1

assures that m* > O.'
2j

3.2.2 Overall First-Order Estimates
8

4 To facilitate the ensuing discussion, attach. subscripts to p, 4, r, and u

of formula 3.2.1.3 through.3.2.1.6 and p *, 4*, r*, and u
*
of formula 3.2.1.7

)
through. 3.2.1.10 (i.e., Subscripts "hi" t' indicate PSU-i within pseudo-

.
1

stratum-h). Using these, quantities, oni obtains the overall estimate involving

all No-Shows as

4P++

Bias (51-xil mi

.

.,_ t and kav
srel-bias (yxj) '-

.
4++T++

and; involving only In-School No-Shows, as

*,

bias*(.741)-

..

4-14 '''U44

(3.2.2.2)

(3.2.2.3)

Tel-bias
*

":P++v31 .-- 1

-HT;H

L=.11k.t.zs

rcr

s'
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Secon drOrder Estima4rs

I

The second'order estimators of variance for expressiohs 3.2.2.1 through

3.2.2.4 ereibased upon a form of the "jackknife" technique introduced by

gyenouiLle 17] and advanced for interval estimation by Tukey 18]. Th'e procedure

is presented for domain estimates involving all No-Stows,.altholoh the procedure
4 ..:.

for domain estimates involving only In-School No-Shows is similar.

1

First, we define

2 [P++ T++]
[P++

phi
Ph2 Thl Th2 ]

4++
u
++ h2 ++ h2++

+ -. 4 u + u u

V + T
.13

h2
4++

- 2 HP++ '"

u,t+
4A 4- - - d -

h2 hi

++ h2

'1h1
ri-l 15++

4 r
-14 -1-i

te%
2 P+-i. u++?h2

I-4++ I+1"

*

Os

[(p,+4. -I- Pig-- ph2)(u+4. + um., -
uhf)

(4H. + 45/a. - 4h2)(T+4. + Thi - rh2),

(Pt+ + Ph2 %i) {v++ + uh2 uhl)t..

[(4+4. +.4h2 - 4111-xt4.4. + 112 -
Thy.)

I

;

94

Since thes57.PSU's make up a half-sample of HAEP regular assessment PSU's,

the desirable conditiOn.of hav ing two PSU selections per stratum does not hoist.

Instead, pseudo strata were. formed by sequentially pairing the No-Show PSU's

according to region and. size. gialce,the number of PSU's is odd, one pseudo
.....

del
4°-

s

'24,



stratum /(o1 was

of variance are

assigned three 'PS4's. The associated jackknife estimators

veribiasCysill

ti

vartril-biasCyxill i4 E -
bre
"hOh?

IC.alic e

4

2 3'

e ]2 + 1/8 E E [0 - 0
2

by h
o

h-j

2 .3

Th212 + Z/8 E 4E ]2"iii j=i+1 b°i

2 6

To assess the significance of_tha domain bias anct dgmain rel -bias

estiintes, one might bewilling to assume that
***N

and

T

T' a.

bias (yx1)

d1/2
fyarlbias

rel-bias(yx.1)

/2

[var ias(pcie

'so

for each domain- category ,are distributed as "Student's4:.t;-statistic with 29

degrees of freedom. Under this assumption, significance with a Type X error

of 0.05 is indicated when ITI > 2.045 or IT'I > 2.0456

V
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4. DESCRIPTION OF IIETHOD9LCGY APPLICATION

,'
-The procedures for computing the formula described in sectisection 3 are

, .

stmuckarizila in the four paragraphs which follow. A listing of the software
.

.
.

developed to execute these computations is includdd as
.

calculations described'in the following paragraphs are
4

append6B. The

performed for each

No-Show.grou patkage (numbers 1;3, and 9) and for each subject matter area

(mathematics and Science) within..eAch. group package.. Before any production

runs were made, al calculations were verified by hand.

The computation. ocess followed several steps. First, those components,

of p, a, T, u,' p*, a*, r
*
,.fiad u

*
described in section 3.2.i, which pertain to

regular assessment respondents, and No -Show ts, were computed separately

. ' .. ,

Ar. for .each PSU and for each domain category. Second, the quantities described in
, -.5 * * * *

the preceding paragraph were combined to focal p, a, r, 9; p 0 , -r , an4 u

for,esch PSU and for each 4omiin category. These quantities were summed Aar

.. . . * it *
an...Palls for each domain ,to generate p4+, a++, r4+, 1.1, pew 04+, T++, and

1.1.44. described in hctioa 3.2)2. Third, bias and rel-bias Saletee were cal-.
. . :. .

N, , , .
_ , te;.,.

culate4 for each doma4ch category for all No -Shows jd for Ii- School No-Shows

'...1A . . .

. .

only., These - quantities have been previoasly.described in,aection 3.2.2., In

"\- '
,

. addition, 0 ,v 0 , y and y',. of section 3.23 wets computed for each pseudett,e

.
.,. hi ,h/ ' . la

. . ,.. . .

stratum-hi, for each domain category, and for all NO7Shows and for In- School

,

No.ShowdOlonly. ,Finally, the estimated variance of the bias and the rel-bias as
_ . .

. ,
?4

described in section 3.2.3, was obtained for all No-Shows and for School

'- No -Shows only for each daniaa category. ...

r O.

W .L .
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5 %4 NO4BOW DOMAIN ANALYSIS.CMCLUSIpNS

OP 5.1 Tab-ICs Summarizing Results

4

g-

The results of No-Show domain analyses are summarized in appendices
,

. , f

4
.

C and D. Average per exercise estimates of bias and rel -bias by_domainomo.r.

category are provided by package and subject matter areefor all No-Shows

A nd In- School No-Shows only in tale's C.I through C.6.. The variance of

tl;lese bias and rel-bias measures is also provided in the6tables. Using the

t-test deibrihed in section 3.2.3, those v

which. are significant with the probapility of

'denoted by au asterisk.""--

the bias and rel-bias

a Tyim;I etio* Of,00.05 were

4 *

Weighted estimates of the ftmean numbePcorrect responses pr ee exercise

omaihr.by d e provided in tables C.7 throloigh C,I2. These estimates are

provided for,regulae assessment respondents as well as fOn-School and
.

f\
Out-of,School No-Show respondents'. Results are further delineated by package

d

and subject matter area.' !The formula used to compute these estimates was

.
o m

__ Jew
a

kmif a
, y
lK, aik ajk

)
rya .

la mi

-` 17 x
_I t% kiwi .0k aik

Tables C.I:3 tbrou$C.15 provide weighted estimates of response rates

by do sin for regular assessment respondents. These estimates are provided,

Aparately by package. The formu la used to compute theee estimates bras

.

S
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Tables D.1 and D,2 provide estimates othe mean number correct responses

by package and subject matter area for Age Class 3 Dropo uts and Out -of -School:.

NO-Silrow respondents, respectively. .

Table D.3supmarizes by domain the number of times the rel-bias for all

NoShows was significant and the number of times it was negative by subject

matter area. The rel -bias ,measures are also ranked by size over all three

No-Show group packages.

Lastiy, D.4 preseLs the average Out-of-School percentage contri-

bution to the total ,bias. The average Out-of-School percentage -contribution

to the total bias was obtained as follows. First, the Out-of-School component

Of the bias was computed for each of the three No -Show roup packages by

subject matter areaf as VP

were '

I

.""

328611 (141)' Iw(11'72..0 4*(1-w) (Yi'lio) ]

.1

Eh-School ___06t-of-School
component componext----T;

w the averagOOroportion of Ea- School No-Shows;

iF - average number of correct responses for regular assessment
1

respondents;
P 4

*41%-1 I I
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.4

As

7 Im the average number of correct responses for In-School No-Shows;_

- . .

. .

Y
20

the average num ber. of correct responses for Out-of-School
.

No-Shays.
.--

1 IF
second,, the Out-of-School percentage contribution was computed for each package

as

G.

Out-of-School Out-of-School component
x IGO;.

percentage In-School component + Out-of-School component

1.,

Finally; the average Out-of-School percentage contribution was obtained by

averaging the preceding quantity over all three group packages in the No -Show

study.
410

5.2 Discussion of 'Results

As expected, the number

the various bias measures in

a

of significant biases among domain estimates of

tables Cl . through C.6, is greater when all No-

af
Shows are used than when InmSchool No -Shows only are used. The preceding

O

statement is true for both. bias and ref -bias measures. There are slightly

more significant values,with.mathematics than science exercises within packages.

Package 1 exercises tend to yield slightly more significant values.. Since

the performance determining exercises are assigned to packages arbitrarily,

it is not surprising that the level of bias would vary from package to package.

Few consistent significance patterns emerge within package and among

domains. With respect to rel-bias estimates, when all No -Shows are used, only

Race - -White exhibits significance with all combinations of subject mattei. and

. .

packages. Conversely, Race--Other andpPE--Some-Righ-Schohibit no signi-
.

.
..

.

. ficences. Results are no more consistent with corresponding bias measures.
.

.

29
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The magnitude of the per 'exercise bias measure indicate that, in 'general,

.
..,

. N\

among domains, bias for mathematics exercises is slightly greater,than.for

science exercises. LIccrilsistencies of this pattern are often attributable to

smailasample si/th

everal patterns in magnitude emerge within domais_puriable categories.

R

These patterns tend to be more pronounced with science. exercises. For example,

4

wit..hrel -bias and all No -Shows in science, Sex -Male biases tend to be greater w

than SexFemale biasei. RegionWest biases tend to be"largest and Region--

Northeast tends to be smallest. RaceBlack is erge while'RaceWhite and
.

.

Race,--Other are smaller. STOC- Suburban- Fringe tends to be largest and STOC--

Tenter- City - Fringe smallest for science exercises. DPENo-High-School tends

to be the greatest while MIESPostHigh-School tends to be smallest.

The ,STOC patterns for mathematics exercises are more intuitive with Inner

City:Fringe and imall City yielding, the largest biases and Suburban Fringe the

smallest. Metro has relatively large biases for both science and mathematics

eercists. Except for STOC, where the No-Show sample sizes for the extreme

Categories are very email, the above - mentioned patterns remain essentially

intact for corresponding mathematics domains. A summary of some results from

tables C.1 through C. isIound in table D.3
a4

Negatiie estimates tend td appear periodically but...without much consis-
* .

tency with respect to domains. Negative estimates of bias measures, using only

fln-School No-Shows,,tend to appear,mostfrequently in STOC categories and are

,.senerally nonsignificant and smell in size. Since sample sizes are often rel-

atively small under these circumstances, one might attribute the negativeness

to, sampling. error.

30
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When one observes the, results in tables C.7 through C.15 juxtaposed

with those,in tables C.1 _through. C.6, it became; readily evideit that the

magnittde of domain biases in the later tables Is directly related to the

domain- specific difference in regular'assessment and No -Show performances

andandiictlyxelited to domain-specific response rates., Onci again,

( , -

small sample.sizes may disrupt7the.consistency of such-a-statement.

Bq observing tables D.1 and D.2 one notes that the performances of
a

Age Class 3 Dropouts and Out-of-School No-Shows are virtually the 'same. for

all combinations of exercise subject matter and packAgee. This has admin-
.

istrative implications which. are discussed subsequently.

Out -6 -School No-Shows present a mllorcontribui.on to the total bias.

Results of table D.4 show that in Virtually: all domains, PU,t-:of-School

No-Shows make up a small proportion (,1.-W) of a14 No-Shows, and yet they,

age responsible for a large share of the total b Since the results of

. tables D.1 and D.2 indicate that Out-of- School ho -Shows and supplimeatiry

frame DrOouts perform similarly on the three group packages, NAM, might

well adopt,a nonresponse imputation procedure in which Dropouts assume the
-

performance of Ouvlof-School No-Shows, or vice versa. Administratively,

. this implies that either Dropouts or Outi-of-School

up and tested in order to reduce nonresponse bias.

imputation could be dons in any of levers' ways. Subsequent analyses will be

No-Shows Amid be followed

Assessment performance by

designed to investigate the effects of these imputation procedures on the

magnitude of nonresponse bias. These analyses are discussed in sect.i?n 5.}

-__ 1

results dificdssed.above would tend to support other' findings in which the9nag-
. _.

..
.

t
nitude and number of significant resulti associated with biases are reduced

31
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4 when, only In-School No-Shows are.esed in the estimae.

The size of'the percentage of the Out -of-School contribution (see

table D.4) in those clematis with signifidant bias, does not seem to conform
ma%

to any ,particular pattern when the bias is measure il and all No-Shows are used.

However, whenrel-bias is considered and only./n-School Na -Shows are used,

the percentages associated with significant domains tend to be.relatively

, smaller, particularly in science domains. These phenomena would conform to

Intuition since significance with only In-School No-Shows would require a

relatively large contributpa by In-School No-Shows Amaral]. (i.e., low Out-

,ef -School percentages).

Differences among average Out-of-School percentages within domain

. variables appear to be more heavily attributable to differences in W (pro-

portion Ig-School No-Shows) than to absolute performance differences. This

is observed in table D.4 by noticing a high negative correlation between the

estimated avertgi package value of W and the'average Out4of-School percentage

The negative rlationship can be explained from the formula used to calculate

the Out -of -School Ifercentage. Further details pertaining to this formula have

been presented in section5.1; For fixid (ii - T21)
and (11 0) 't as W

,Increases the Out-of-School contribution percentage decreases. 'or example,

. .

where the average Odt -of -School percentage for STOC--low-Metro is high, the .

,..,

. ) . -

corresponding value of W is relatively low.
. .

The of Out-of-School bias percentage !! differs markedly only with

corresponding STOC c ategories betweeft mathematics and science. This may bek

due to small sample sizes in STOC categories (see table A.4). With other

-
.6

a

4

. ,
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domain' variables differences between corresponding mathematics and science
. r- ,

domaini are- small.
. _.

5.3- Recommendations - t

.
4

.

Two basic recommendatIone eminate from the findings of this study to

F
. 4 1

data.
.

d.

First, since a large portion of No-Show bias is4attributable to the 1

.

''
Out -of_School N!iShaws and since the I

1
perfornanC'e of these NO-Shows appears

-r-
,

to be similar to Dyofout fiame respondents, NAEP may wish to ArcOestigate t1:::

possible use of Dropouts to compensate for bias of estimates OA is iett4.-

butable to Dropouts or Out-of-School No-Shows. This,;Inveittigation'could be

in connection with an investlgation of iiputation procedures which are dis-

cussed in section 6:

Second, to reduc the number of In-School No-Shows, it ivrecomme nded

that several alt ve In-School followup procedures be investigated and

.

compared. This recommendation arises from the fact that supplementary data

,..

.

have indicated that a large proportion of No-Shows had legitimate scheduling,
w.

difficulties because of other school - related activities or illness. These

ffillings kris reinforced by the "Reason for No -Show" verification performed

:becheDistrict Supervisor tar nonrespoose. Thol: results are preiedted

In table 5.1. Perhaps greater,flexibigty in scheduling regular assessment

administrators would realize a greater response among In-SOhOol No- Shows. I

To impl,en this recommendatiohf a pilot study will be conducted in
, 4.

, connection with Year 06 date,coliection to test results from a number of alter-

native followup procedures. This study is more fully'described in section 6.1.

.-J A,

It is strongly recommended that every effort.be made to maximize thlt

proportion of initially selected students that receive their assigned regular

33



Table S.). "IteReenYjo; NO4Show" codes

(veiified by D.T.lhorilY iiftermonrbpsonse)
4

Reason
Region

2 - 3 4

Late for session 31 (3.6%) 20 (2.5Z) 9 (1.1%) 22 (2.6%) 82. (2:5%)

Extra curricular :.

activity- . 14 (1.6%) 23 (2.9%)' 16 (1.9%) 17 (2.1%) 70 (id%)

Exam or important
class 10 (1.2%) 9 (1.2%) 12 (1.4X) 25 (3.0%) 56 (1.7%)

Notified but forgot 25 (2.9%)" 5 (0.6%) 6 (0.7%) .7% (0.9%) 43 (1.3%)

Went home sick 0 5 (0.6Z) ' 7 (0.8%) 4 (0.5%) 16 (0.5%)

Late for school 10 (1.1P 2 (0.3%) 6 10.7%) 3 (0.4%) 21 (0.6%)

Work'study program 19 (2.2%) 33 (4.2%), 27 (3.2%) 9 (1.1%) 88 2.7%)

Report for work 10 5 - (0.6%). 9 (1.1%) /3. 11.6%) 37 (1:.1%)

Cannot remember 3 (0.4%) 0 - . 9 .(r.1%) 26 (3.1%) 38 (1k1%)

Other 178 (20.51) 64 (8,2%) 64 X7.6%) 173 (20.9%) 479 (14.4%)

Absent'from school
entire day 173 (19.94' 290. (36.9%) 201 (23.7%) 250 (30.2%) 916 (27.5%)40.

Unknown 346 (39.8%) 237 (30.2%) 365 (43.1%) ' 173 (20.9%) 1,121 (33.7ir

Withdrawal from
school 49 1 (5.7%N 90 (11.5%) 111 (13.1%) 1152 (12.3%) 352 (10.5%)

Blank 2 (0.3%) 4 (0.5%) 3 (0.44 9 (oaz)

TOTAL ago (100.0%) 785 (100.0p 846 (100.0%)- 827 (100.0%) 3,326 (100.0%)

I
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drd / Wag 5.1 (Continued)

Reason

Region

1 3

Vacation .c 0 0 0

No, 20 0 0,Show

Discharged 7 0 0

Non-Bng/ish 6 0 0

Truant p) 3 0

R fusal 69 5 11

Transferred 4 5 a

Drbpotit 11 15. 13

A4seesed 2 2 0
A

Homebound 1 4 4

Ineligible 1 3' 2

Suspended 0 6 . 0..

Graduated 4 2

Unknown/Blink 54 24 . . .

Not enrolled O. 0 "
Trade school 0 1 0

Check-out 0 0 a 0

TOTAL 178 64 64

1

o

0

0

0

l0

'1

.. 18

3

3

-11

1

3 2

.119

6

Oe

4

T173

--
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% assessment administrations. This recommendation implies that special efforts
'V

should be made by DS's to insure that school personnel notify each selected
.

student of the date, time, and place of the administratione, Ex ercise

.AdministrAgors should allow for greater flexibility in scheduling admir)is-

trations tp allow for possible donflats with other school-Felated activities.
4/

This procedure would 4mo/4ewaiting a few extra minutes for Late initially

1\

selected respondents to show4up.

I

4.

a

:
6 $
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6. EXTENSIONS

Ow.

Several other
414

ma could be un 4 rtakenin connection with the

overall goals oE the No-ShowCttudy. The purpose of this section is to

preview some of these analyses. )

6.1 Separate Exercise Analyses

Analyses of bias up until this point have been formulated at the

level of a Student's overall performance on the group Ol:mathematics or

science exercises in each. of the No -ShouTpackages. As presently

conceived, the large nmmbere of exercises which.make up the packages would

require that the scope of these analyses be limited to the total populations,

and that if domain analyses were done", they'would involve only a few "key"

exercises.

i
Methodologically., the procedures and algorithms, which are yeedfor

4

three separate exercise analyses, will be similar to those used for previous

. -

analyses if the hat; of the-mean is considered. The difference is that the

measurement variable is dichotamzus,under these circumstances since, for a

single exercise, the Proportion of correct.teeponses (f, to follow the term-

;
inology of the present and past No-Show working papers) would be either zero

or one. By this approach the bias of the mean proportion of correct responses

woti;d correspond to the bias of the, proportion of correct responses to the

exercise among all eligible students.

Analyses at this leiel could conceivably indicate differences in ehe.

magnitude of biases, among exercises. This information may lead to pinpointing

exercises that contribute most heavily to the bias in package by subject matter

P o ;

scores, If some separate exercise bias analyses were done by domain, the



. . p

S

primary source or sources of bias might be further pinpointed.

6.2 Desie.Effects and Power

Two supplementary evaluative ,neaaures of analyses are the sampling design

,-
.-

,

, effeit and tha power tor
ft

senaitivity) of the tests that are performer. The

former indicates the precision of estimates from the study's sampling design

relative to a design witb.the same sample'but where simple random sampling is

performed. The ratio of the variance from the present design to the simple

random sampling design is !clown as the design effect. The latter measure is

defined as the probability that a significant bias iidetected by a test, given

that the results are of some arbitrary degree of significance.

Since the c.. tad= of all analyses provide for computing approximate

s)"
variances of all est.,tes according to the present design, design effects are

r.

computed by obtaining approximate variances ok the biases and rel-Biases according

to the assumption of simple random sampling. The estimates of biases and rel-

biases are represented as combinations of various products, sums, and ratios of

random variables which implies that, even under the simplifying sample design

assumptions, the variances must be approximated. As one possible set of approxi-

mations for the above, if x andF are estimators and E(x) a X and E(y) s Y, then ,,

Ver(% + y) Var(x) + Var(y) 2Cov(x,y)

Var(xy) s 12Vaky) + Y2Var(x) + 2YXCov(x,y)

{. I s , Y2 YVIr (7/4 - 2: Var (7) + 2- Var(x) -= 2 y Cc:vocal .X2
IC'

Since I and 1: will,not be knOwn, x and y, rerVatively, can be used in the

above formulations.

Wm.
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The power of hypothesis tests of bia,
.
subject to certain simplifying

, .

distributional assumptions and levels of significance, can be illustrated by

compiling,several tables where precision measures vary among the tables and the

magnitude of the bias, whose significance is to be detected by the test, is

varied within the tables. The power or sensitivity is ascertained by .

observing the estimated bias magnitude Cassumiag.it was the true bias being

tested as equal to zero) and the variance of the estimate.
...1

6.3 /mputation'Procedures

Imputation procedures present a means by which biases a
dr,

nonresponse can be reduced somewhat, but never eliminated

utable to

If prior

findings indicate a small overall bias, imputation procedures may suf icieatly

. .

reduce the bias-to levels
.

where major analytic studies of nonresponse bias
N 4

,

would no longer be necessary. .Assuming tilt scenario to be a realistic ~one,.

iavestigation of various useful imputation procedures may be rewarding.

Several approaches are po ible. If it were found that regular assessment

8

.

nonrespondents are comparable, by iome definition, to regular assessment respondents

from the dropout-or early iraduate supplementary frames, than any nonresponse

bias could be reduced by weighting the supplemental frame respondents more

. heavily to compensate for the data lost to nonresponse. For this reason, a

Al
comIarison of supplementary frame and No-Show package data has been done. Several

------.--....

orison combinations of supplemental frames with In-School or Out-of School

, No-Shows are possible and have been tabulated (see. appendix D). The outcome

of these and other similar analyses may yield a model by which accurate

estimates cad be made from regular assessment response data alone, thus

obviating the need for_noiresponse fol awup. Another weight adjustment

39,
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technique is t4e so-called hot-deck procedure which was used for the1960

Census. In this tephod, cross-classification cells are formed by one or

morerelevant variables available from both respondents

For example, some of the auxiliary data variables could

and nonrespondents.

be used for this purpose.

Each cell id supplied with a single response,from among the respondents. As the-

file of data is read, new responses for the cells are sup plied as they are

encountered. These responiee remain until another response from-the same cell

.. .,

appears. When-a nonresponse is encountered it is identified with a cell. The

weight of the nOnrespondent is then attached to the''durreni respondent occupying

the cell. 'When several relevant variables are availage-gr both respondents and

nonrespondents, the Aitomatic Interaction Detector subroutin n be used'to
4,

specify which cross-classifications of these variables should be used to define

hot-deck cells or weighting classes for the substitution meth;d_mentioned below (93.

Finally, a weight adjustment procedure involving the use of multiple regression

may be used. With this technique, the binary response variable is regressed on

some set 9f relevant variables which are available for respondents and non-
.

respondents. The nonresponse adjustment for each respondent is the inverse 9f
I.

the fitted response variable. the usefulness of the regressionkpproach is con-
,

tingent upoa a high degree of association between the auxiliary and response rates.
(

- This approach is similar in nature to the so-called Polity scheme in which the

-adjustment is the reciproc4 of a respondent's irobability of being found:

Imputation by substitution of additionel selections frpm the populirIpli
vs.

(ire., 0.1ernetes)is currently used for individual nonresponse in NAZI). A

selection of additional students is made within schools. These students are then'

A

40
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A

i r

I
selected to replace students originally selected but who fail to show up. in

, .

addition to failing toVield ufibiasedftstimates, it ShOuid 4e noted that

, .

,-- justment techniqu4s tend to reduce the precision oLtatimates, assuming all
ise'l .4

. ..,
. .

. .

kw

4, '

t else equal.

Ye'

a

.A.Severalr.of these imputation techniques could be tested and compared. The
, f

criterion of comparison would be the mean squared error of these"estimatef:

Thrs criterion. is computed as the,variance of the estimate plus its bias
tr. 11 A

squared. The variance can be found directly and the bias. can be estimated using.

"true" parameter values estimable from regdiar assessment and No -Show sample
/r4

data. Data_ manipulation techniques like the imputation proceduieb mentioned

, above are alternatives to more costly followup surveys aimed at No-Shows
IF

cost model can be developed for a followup sample of No-Shows to.judge the

relative cost and mean squared error efficiency of survey versus. data manipu-

latibn methods,

6.-4 Pilot Stud?,

6.4.1 Eperimental Design

4

.0

.
The purpose of this pilot study will be to investigate two novel

, / -

& .
.

approaches which
,
could be Used to increase the proportiqu of initially sel-

...).
.

-ected. students who are amiastered packages; Schools Will be categorized

as oni,of two types, according to the number of aye requ
..., ir

,,,,

One category will involve thbse schools requiring one day

fired for assessment:.

or less and*the

other: will involve those requiring more than one One of the approaches

that lain lie tested (i.e., design trpatmentp) dictates that No-Show,followup
. . .

.

. . 1 1 $

bd done and.that makeup sessions) be arranged on the same day as the scheduled
... .

e

*
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administration. The other approach dictates that followup be done and that

Makeup sessions be arranged on a subsequent day. For completenew, these

two approaches will be compar ed with the present approach used by NAEP

, .

cilip.j..the-control). Group sessions with sixteen seledtions per session, will

by used to reflect Year 07 sampling procedures.

6.4.2, Statistical Quality

To assess the level of precision that one should expect fro& the No -Show

.

folloWup pilot study proposed in seotion 6..4.1-, the design layout in table 6.1

.

has been'considered.
, ,

A -

Table 6.1. Layout of NO-Show -followup pilot study

-- AlloCkins factors Followup procedures

Packftge

assignment
load

Expected
response

level

Contibl Same day 'Next day
Response
rate - %

Sample
schools

Response
rate - %

Sample
schools

.Response
rate - %

Sample

- schools

. One
day

Low4. 6- 68 3 78' 3 85

assignment High 6 78. 3 84 3 88

More than
one day
assigpment.

Lbw.

High

6

'6

68

78

3

3

741'

4184

3

3

85

88
.

Notic6 that a blacking fact* which categorizes 'schoo ls according t9 their t'

anticipate level of:response been incorporated irk° the layout above. -

lk
go

Anticipated low response rate schools will consist roughly ofLow Metropolitan,

Urban Fringe, and Suburban Fringe schools. High response rate, schools will be

drawn.. om the High Metropolitan,1Medium City, Smill City, and Extreie-Rural

r r

STOC categories.
A,

*

Implicit in talee 6.1 is the assumption ~that there will. be little or no
.

.

0.

42 INN

I



t

_

difference in response rates between schools with 4 one day paCkage assign-
,

rent and those with a two or more day assignment. The response rate figures

assumed for the control groups are typital of those observed for Year 44

17-year-olds in tables C.13 through C.15.of appendix C. The response rates

set -for the same day and next day followup procedures reflect the level of

improvement t that we would hope to achieve. The response rate layout in

table 6.1 also assumes that the next day procedure will be superior to the

same day followup and that the improvement among high response rate schools

will not be as great as that among low response schools.

The statistical power of the pilot study design proposed above will

' .

depend on the precision,of the estimatid response rates. Suppose that i 1,"'12

denotes the low and high respon schoold,..j 1, 2, 3 denote respectively

the control, same day,. and nett day followup procedures; h 1, 2 depicts the

one day assignment and two-or-more-day assignment schogXs; and k 1,

s(ijh) indexes the response level -i schools assigned treatment-j. Suppose

further that r(ijhk) denotes the response rate among the n(ihk) students

selected for assessment in sdhool-ihk and -followed up with. procedure -j. The

response rate for treatment-j among response level-i schools will be estimated

by
2 s(ijh)

r(ij) t E. r(ijhk)/2s(ijh) (6.4.2.1)

hail log

If R(ijhk) is the response rate, that would be obtained from all the N(ihk)

. .

eligible students in schoolrihk when treatment-j is use0, then the expected

'slue of r(fj) Oover scessive student selections and randomization of =eat--

ments is

ti
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2 s(ih) 2

R(ij) =. E E -R(ijhk)/2s(ih).= E R(ijh)/2 (6.4.2.2)

114, k=1 h=1

where s(ih).= 12 for all ih pairs since there are twelve schools in eacH of

our four experimentk blocks. The response rate figures in table 6.1 repre-:

sent,hypothesized values of the R(ijh) parameters. Ignoring finite poptilation

,corrections and assuming that the student sample sizes n(ibig) ',n(h) foi all

- 24 schools in package load block-h, on e Arrives at the variance. expression
.

. sch 41 .

aZ 6.41
std (Li)
2

Variraj)1 = 2
a 4 e(ii) E n

, 1"(h)/21.

I 1 . h.l .

where'

4

. . ' 7
''

A
.

Itl f.' .
'. a 2 0(ih)

2 4, 2
'0,-. ..0 (ij.)" =, *E . E (R(ijhk) - R(ijh)]., / ih) - 1] .

.i.1.1 . h=1 kiwi.' 4
.

.. 1. 2 sCih),-

4:02''' (4) - r' .r R(ijhk) (1 - R(ijhk)1/28(ih)
std- ,.., hal k=1 ,.,

,.....-

. .. 1 4
.

.,.., . s4ij)i = b(ij1) + s(ij2) = 12 foi j = 1 and 6 for j = 2 or 3.

(6.4.2.3)

, . 0
lo.prpdnce values of these components consistent with the R(ij) values hypdth-

.f
_

'I t. eiired in table.0.1 we have used the model .

.2
(i.j)n = .99 x R(ij) (3, - R(id)]

std

and .

t F.
, 0

2
(ij).=L .01, x `R(ij) (1 - Raj)]. .

sch
.

.

M

.For one day assignment schools yea assume that the average number of packages

assigned is 2 lea4ing to n(1) = 2 x 16 = 32. For two-or-more-day assignments

%the average number of packages was At to 6 resulting ill n(2) - 6 x 16 = 96. rt--

. . .

.

.
.

.:. - The harmonic mean:Of these student sample sizes is
.. -

. .

.
, ,.. .

, N.

. 44



Alm
-39-

A

a 2 32. 96
48.

.
.

These considerations lead us to e

0

Var[r(ij)} .
{Rcii) (1 - R(ij)]

. s (ii )

i OI + Ili
48

. . t
.= (.030625) R(ilY [1 .- R(ij)]/S(ij)

,

- (6.4.2.4)

Table 6.2 displays R(ii) and associated V(ij) Var(r(ij)) values along

with contract coefficists C(ij) for 5 single degree of freedom orthogonal

contrasts among the r(ij).

Table 6.2. Response rates, variances; and contrasts

4

Response level Low response schools High respoise schools

Followup method ontrollSame DayiNext Day
,

ControliSame.Day Next Day
1--

Hypothesized R(ij)

.School sample s(if)

Variances V(ij)

68 78 85

12 6 6

5.55L 8.7,6 '6.51

78

12.4

4.38

84

6'

6.86

88

6'

5.39,

-

Same vs.' Next' 0 1 +1 0 -1 +1

Followup vs.'Controi 2 +1 +1 72 +1 +1 4,
Low vs. High 1 1 ' +1 +1 +1=

(S vs. N) x (L vs. H)

(7-11 vs. 0 A (L vs. H)

0

-2

1 +1 0

+2

+1

-1

-1

-1

To calculate the power of students -t tests for the five orthogonal: contrasts

. .
I

outlined above, we need the noncentrality parameters
.

.

.. . 2 3 2 3 I

1

# 1Z E C(ij) R(ij)I 2Z EC2
(ij)V(ij)

1/2

,

.,

i1 jj. i1 jai

ICRINT" ocR
4

(6.4.2.5)

and the degreecof freedom (df) available for estimating-the denominator of
4

.4 (6.4.2.5). / .

,.... ....
--4............_

..
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Letting

wewill use

.-..- 1, when C(ij) 0 0

I(ij)

.* 0 otherwise

2' 3

v E E - 11 (6.4.2.6)

These considerations lead tlthe power calculations (two- sided, size a .B .01

summarized in table 6.3.

Table 6.3. Power of two-sided t -tests

Source lull 21:CR '0 v a 8 -cra,

Same vs. Next 11 7.48 . 1.48 -. 20. .05 .50

Pollowup vs. Control 43 11.60 3.71 42 .01
.

.99

Low vs. High : 19 8.65 2.19 42 .05 .82

(S vs. N) z (L'vs. H) 3 7.42 0441 20' .05 <.10'

(F -17178.-C)-x (L,vs..E) 11.60 0.95 42 .05 :4.30'

Table 6.3 demonstrates that the,power for our primary followup versus control

contrast should be very good. The Low response versus High response contrast

has adequate power, the Same verius,Next contrast is weak, and the interaction

contrasts have very little power.

46'
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